Background and Purpose: Historically used as the sole treatment for celiac disease, there has been a substantial rise in popularity of the gluten-free diet (GFD) as both a diet plan and alternative form of medicine in the United States (US). Approximately 1% of the US population suffers from celiac disease, but various reports show 30% to 80% of adults have an interest in, or are currently adhering to, a GFD. This study aimed to understand this disproportion by exploring GFD adherence motivations, in addition to medical diagnoses, within a population of gluten-free followers. Methods. An anonymous, internetbased survey was administered to assess GFD motivations and adherence within the general population (n=99). Results. Of those currently following or who had previously followed a GFD, medical diagnosis was reported by only 28.6% as motivation for GFD adherence, with 60.7% reporting general health motivations, 25.0% reporting weight loss motivations, and 21.4% reporting curiosity. Conclusion. This study supports previous research suggesting that adherence to a GFD may occur for reasons outside of a medical diagnosis. Public health educators should inform individuals about risks and misconceptions associated with GFDs when implementing healthy eating programs for adults without medically diagnosed digestive conditions.
Introduction
During the past decade, there has been a substantial increase in the popularity of the gluten-free diet (GFD). It is estimated that up to 100 million Americans will consume gluten-free products within one year (Fasano, Sapone, Zevallos, & Schuppan, 2015) . Although initially considered a dietary trend, sales of gluten-free products reached $8.8 billion in sales in 2014, an increase of 63% from 2012 (Marshall, 2014) . Despite this substantial growth, little is known about consumer motivations for purchasing gluten-free products or choosing to follow a GFD.
Strict adherence to a GFD is the sole treatment for both celiac disease and gluten sensitivity. Celiac disease is a clinically diagnosed, chronic, digestive illness that causes malabsorption of nutrients in the intestines, and is triggered by gluten, a protein found in wheat, barley, and rye (Fasano et al., 2003; Godfrey et al., 2010; Rubio-Tapia et al., 2009 ). Gluten sensitivity is a similar, although less severe, condition, with symptoms also triggered by the ingestion of gluten (Ludvigsson et al., 2012) . While approximately 1% of the United States (US) population actually suffers from celiac disease, only 18% of GFD followers have been diagnosed with celiac disease and only 6% have been diagnosed with gluten-sensitivity (Marshall, 2014; Sapone et al., 2012) . The prevalence of reported gluten sensitivity cases among the general population, and the prevalence of adults following a GFD or purchasing gluten-free products do not equate, indicating that there may be motivations aside from a medical prescription behind this dietary decision.
There are numerous health claims associated with the GFD, such as a treatment for psoriasis, irritable bowel syndrome, and acne, or as a weight loss strategy (Dunn, House, & Shelnutt, 2014) . However, adhering to a GFD without a medical diagnosis may actually be unhealthy, causing individuals to avoid foods with many nutritional benefits such as B vitamins, iron, and fiber (Hallert Svensson, Tholstrup, & Hultberg., 2009; Howard et al., 2002; Ohlund, Olsson, Hernell, & Ohlund, 2010; Wild, Robins, Burley, & Howdle, 2010) . Disproportionate adherence to GFDs, despite this information, suggests that publicly disseminated information about the purpose and benefits of GFDs may be misleading. To better understand the motivations for GFD adherence, especially among individuals lacking a clinically diagnosed digestive disorder, this study aimed to compare GFD adherence motivation in both clinically and non-clinically diagnosed populations of GFD followers.
Methods

Study Design
This was an online, cross-sectional survey study, designed by researchers with expertise in nutrition education and disordered eating and administered for purposes of exploring GFD adherence motivations among adults.
Measures
The Internet-based survey instrument included demographic variables (race, ethnicity, gender, and age) as well as a number of questions related to GFD adherence and motivation, examining gluten-related morbidity or disease diagnoses, general motivations for GFD adherence, and reasons for no longer following a GFD, if applicable. All questions were in a multiple response format where participants were instructed to "check all those that apply." The 5-item Celiac Dietary Adherence Test (CDAT), which has been validated in populations of biopsy-proven celiac cases (Leffler, et al., 2009 ) was used to assess GFD adherence. There was no intake assessment, as participants were expected to respond honestly to questions regarding adherence to GFD.
Sample
The target population consisted of adults who were currently following or had previously followed, a GFD. Participants were recruited online through social media networking sites and e-mail using snowball sampling. The initial round of recruitment included a convenience sample of known GFD followers. The sample (n=99) was predominantly white (68.2%), female (90.6%), and ranged in age from 19 to 63 years old.
Procedures
Following IRB approval for all methods and materials from a public university in the southeastern United States, an anonymous, internet-based survey was created and administered to assess motivations for GFD adherence. Recruitment was conducted entirely online. The purpose of this sampling technique was to acquire a geographically diverse sample, rather than restricting data collection to one specific geographic area. To increase the number of GFD adherents in the participant population, purposive snowball sampling was utilized.
Analyses
After examining frequency and descriptive data, a series of ANOVA and chi-squared analyses were conducted to observe relationships among variables. All statistical analyses were completed using SPSS Version 22.0. Due to the small sample size, significance levels were set a priori at p < 0.10.
Results
Frequencies for categories of respondents are included in Table 1 . Of those who were currently following or had previously followed a GFD, 37.4% did not have a medical diagnosis for gluten-related illness or intolerance. Descriptive analyses showed 10.2% of respondents had a clinical diagnosis for celiac disease and 13.3% had a clinically-diagnosed gluten intolerance.
Motivations for following a GFD are reported in Table 1 for both categories of respondents who currently follow a GFD and respondents who have followed, but are no longer doing so. Those who reported other motivations included qualifying responses of acne prevention, narcolepsy prevention, migraine prevention inflammatory illness, "self-diagnosed digestive issues," and personal attempts to alleviate symptoms of gluten intolerance or IBS, including constant bloating. When qualifying the choice of "other," participants who had followed a GFD in the past, but no longer were doing so reported seeking fitness gains, being advised to follow a GFD by a chiropractor because of gastrointestinal issues, "gut issues," and psoriasis treatment as reasons for adherence.
One-way ANOVA analyses found that GFD followers with medical diagnoses were significantly more likely (p < 0.001) to respond strongly to the question "How important to your health are accidental gluten exposures?" and the same was true of GFD followers motivated by general health (p = 0.004) compared to those with other motivations. GFD followers motivated by weight loss were significantly more likely to purposefully eat gluten (p = 0.042).
Reasons for Terminating a GFD
Descriptive analyses revealed that, of those participants who followed a GFD in the past, 32.1% stopped because it was too difficult, 10.7% found it to be too expensive, and 10.7% reported it was too difficult to eat outside of their homes. Reasons for discontinuing a GFD also included missing eating gluten products (28.6%) or not liking gluten-free foods (7.1%). The range of time spent on a GFD was 1 week to 10 years.
In response to an open-ended question regarding the decision to terminate a GFD, participants supplied additional reasons than those in the survey checklist, including a desire to drink beer or being "too busy" to follow the diet. One respondent reported only eating gluten "on vacation" because she did not have Celiac. Another followed the diet as part of the Whole30 challenge, a 30-day program requiring the elimination of all processed food, sugar, and alcohol from an individual's diet (Hartwig & Hartwig, 2009 ). Some respondents reported beginning the diet with hopes of medical benefits, but discontinuing when there was no improvement in their condition. Some respondents did not care for substitutes, and others found the restriction too difficult. As one participant described: "It's hard to go both dairy and gluten free, so I opted to have a bit of gluten to keep me sane."
Discussion
Almost one third of current GFD followers and nearly three-fourths of those who followed a GFD in the past did not have a medical diagnosis. This might suggest underreporting of non-diagnosis, because according to a recent study of nonceliac athletes (NCAs), which found that of the 41% of NCAs who followed a GFD 50-100% of the time, 57% were self-diagnosing gluten sensitivity (Lis, Stellingwerff, Shing, Ahuja, & Fell, 2015) .
The findings of this study suggest that that adherence to a GFD may occur for reasons outside of a medical diagnosis. Strong associations with gluten restriction and improved health, wellness, and weight loss suggest a potential misinterpretation of gluten and its effects on the body. While gluten itself may not have nutritional benefits, the whole grains in which it can be found are linked with reduced risks of obesity, cardiovascular disease, Type 2 diabetes, and certain cancers (Jonalgadda, et al. 2011) . Based upon qualitative information provided by respondents, it is clear that motivation to adhere to a gluten-free lifestyle can be difficult to sustain. Lesser commitment to a GFD without risk of medical illness is supported by the statistically significant differences on the CDAT found between medically diagnosed and nondiagnosed GFD followers. This may be partially explained by the perception of a GFD as similar to any other weight loss or temporary diet.
Even with a medical prescription for a GFD, adherents should pay careful attention to the nutritional quality of their overall diets to avoid potential negative health outcomes, including under consumption of important dietary nutrients and overconsumption of saturated fats (Kupper, 2005; Thompson, Dennis, Higgins, Lee, & Sharrett, 2005; Vici, Belli, Biondi, & Polzonetti, 2016) . Public health educators must address misinformation about gluten and GFDs, making it clear that a GFD is a medical prescription for chronic disease, and that following a GFD is a decision that should be discussed with a professional (ADA, 2005; Ansel, 2014; Case, 2005; Kupper, 2005) .
Limitations
This study was conducted entirely online by self-report. It is possible that the study suffered from selection bias, as individuals motivated to take this survey were very interested in glutenfree dieting, and that, along with the use of snowball sampling may have resulted in a higher percentage of celiac patients, resulting in proportions of current GFD adherents, previous GFD followers, and individuals with celiac disease may not accurately represent the general population of current and previous GFD users. Including "check all that apply" as a response option for both motivations to begin the diet and reasons for terminating adherence could have potentially skewed results, and it may have been more impactful to assess a single primary motivation. Additionally, while motivations provide some information about an individual's reasons for choosing the GFD, investigating beliefs and attitudes about gluten-free dieting may more accurately reflect the potential miseducation of the general population. The study population was small and primarily composed of White females between the ages of 19 and 35 years. It could also be a limitation of using social media and snowball sampling for recruitment, as these findings differ from the DiaGiacomo et al. (2013) study, which found GFD adherence increasing with age. Future studies should attempt to replicate the demographic characteristics of the average GFD adherent.
Conclusions
Following a GFD is the only known treatment for celiac disease and other clinical digestive disorders. However, the disproportionate number of U.S. adults who are interested in, or are currently following, a GFD, when compared to those following medical recommendations, suggests there are strong motivations for GFD adherence aside from clinical diagnosis. Public health educators must ensure that media messaging and healthy eating programs are clear about the purpose and scientifically proven benefits of gluten-free dieting to avoid unnecessary restriction and potentially negative health outcomes in the general population.
